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COMPLETE SPECIFICATION 

Coating Composition and Photographic Element Containing 

the Composition 

We, GAF Corporation, (formerly General Aniline & Film Corporation,) a 
corporation organized and existing under the laws of the State of Delaware, United 
states of America , having its main office at 140 West 51st Street, City, County and 
State of New York, Umted States of America, do hereby declare the invention for 
which we pray that a patent may be granted to us, and the method by which it is to be 5 
performed, to be particularly described in and by the following statement- — 
™n -i } nverMoa ^tes to coating compositions comprising a water-permeable 
colloid and more pamcularly, to gelatin coating compositions advantageously adapted 
for use m connection with high-speed coating methods. 

As is commonly recognized in the coatings industry, it is highly desirable, if not 10 
essential, that water-permeable colloid, e.g., gelatin-confining Soaring compositions 
SSnS f ° f l?P hcaU0 ? «* datively high coating speedsfand that the layers so 

deposited be of uniform and selected physical characteristics. The foregoing reouire- 
15 ^h;. a fi e i5 ? nmaiy ^ PO u in °P erations associated with the preparation of photo- 

fn& fiI ™ events. MeaUy, coating aids contemplated for use in water-perrneable 15 
colloid-containing compositions and especially those containing gelatin should: 

(1) Be of uniform quality and have uniform properties from batch to batch; 

(2) Enable the use of high-speed coating operations both in wet-On-wet and 
wet-on-dry coatings; 

20 (3) ?e e rmelbk conoid; * Stteakiness or repellency to the water- 20 

(4) Exhibit minimal sludge and/or foam formation; 

(5) Produce coatings having little or no tendency to slip; 

(6) Be non-photoactive 

25 Heretofore, considerable difficulty has been encountered in connection with at- 

tempts to provide water-permeable colloid layers of the desired characteristics while 

«r5. n f Spe ^ Wh , iGh arC consona »t ™* ^sible commercial opemTon and 

satisfactory product throughput. With gelatin compositions for example, and to wb£h 
II- a " xllla /y. coaan g been added, there arc invariably obtained coated kvers 

30 SSh €Xhlblt ^ an,f ° ld , dcfeC i S ™™™S, e.g., the presen J of numerous creSn ™ 30 

£ P sfze of 0 ! l-nh^H' aI ?° l , referre , d t0 as -pellency spots, such defects approxmSg ^ 
the size of a pmhead with streaks or other such irregularities emanating from the 
[Price 5s. Oil. (25p)] 
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points of die crescent and proceeding in a direction opposite to that of the coating. 
It is not unusual to find that lighdy coated areas of 5 — 10 mm. in diameter will 
result. 

In an effort to overcome or otherwise mitigate the foregoing and related disad- 
5 vantages, the art has resorted to the use of a variety of coating aids. Saponin for 5 

example, despite its relatively wide-spread use as a coating aid in gelatin composi- 
tions of various types has nevertheless proved somewhat unsatisfactory. Although yield- 
ing a relatively uniform and even coating, this material being of natural origin, may 
often vary markedlv from batch to batch in quality, composition and purity to the 

10 extent that one or" more of the properties required in the photographic emulsion 10 

may be deleteriously affected. 

As a consequence, considerable attention has been focused on the use of synthetic 
coating aids selected from a wide variety of surfactant materials of the anionic^ cationic 
amphoteric and/or non-ionic types; including for example, the taurides, betaines and 

15 imidazolinium salts. Since materials of the latter type may be subjected to relatively 15 

precise conditions of manufacture, problems associated with variations in quality, 
composition and purity are substantially eliminated. Despite the foregoing advan- 
tage, however, the synthetic coating aids heretofore provided have nevertheless proved 
unsatisfactory in a number of important respects. As examples of the more important 

20 difficulties repeatedly encountered with the use of the latter materials and especially 20 

in connection with the preparation of photographic layers containing gelatin, there 
may be mentioned their tendency to produce streakiness and repellency spots that 
cannot be readily rewet with the consequent condition that the product tends- to fdrrn 
"air-bells" on die emulsion surface during photographic processing. Such areas will 

25 often manifest themselves in the form of relatively small, undeveloped areas in the 25 

processed product due ta the fact that in such areas the developer is incapable of 
penetrating into the emulsion layer. These defects are not only unsightly to the 
extent that retouching of the negative is often required, but more importantly, can 
be dangerously misleading when present on certain types of films particularly medical 

30 or industrial X-ray films, ^ m ^0 

The foregoing and related problems become increasingly manifest in connection 
with "wet-on-wet" coating methods wherein the water-permeable colloid composition 
is applied to a wet substrate. The latter is, of course, a matter of prime commercial 
importance and especially in connection with plural coating operations wherein it is 

35 of utmost importance to eliminate any necessity for drying and thus the time which 35 

would otherwise be consumed thereby. 

However, with the use of the coating aids heretofore provided, the "one pass- 
wet-on-wet ,, technique is found to be substantially inapplicable and accordingly, it 
becomes necessary to dry an applied layer prior to the application of an additional 

40 overcoating layer. m _ - ^0 

The present invention provides improved gelatin coating compositions advan- 
tageously adapted for application to both wet and dry surfaces via the use of high speed 
coating techniques in the virtual absence of skipping. 

The coating aids used with the photosensitive gelatin emulsion compositions of 

45 the invention facilitate the attainment of coatings which are uniform and repellency- 45 

free without deleteriously affecting the emulsion. 

The present invention provides improved water-permeable colloid coating com- 
positions and coated elements prepared therewith and wherein such compositions 
contain as an essential ingredient a coating aid comprising a non-ionic surface 

50 active compound of the following general formula : 50 



wherein R represents hydrogen or alkyl having from 1 to 18 carbon atoms inclusive, 
the said alkyl group being either straight chain or branched; R x represents alkyl con- 
taining from 8 to 18 carbon atoms inclusive which, again, may be either straight 
55 chain or branched and x represents a positive integer of from 3 to 30 inclusive, and 

preferably from 4 to 20. 

Although specific reference will be made to gelatin throughout the present- des- 
cription, the term water-permeable colloid as used herein is to be understood as 
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SS?S^hr^^^ W A*»^ materia,s wfiose a <J u «™ solutions yield 

^ tF 2^ JLJ n\^ ing u As particuhr cxam P ks of ^stances conZphtcd 
by the aforestated definition, there may be mentioned the water-soluble ceUuIose 
esters of lactic or glycol.c acid, partially hydrolyzed polyvinyl acetate modified nolv 

H? "5 ™ d t rT SOl " b } Q P ° Iyvinyl aceta ' s - The 3d materirmaybe^ 

S L?i2 V k "V" 1112 ^ of an a ^ ueous d isP^sion, emulsion or suspension such 
acrS m ^ 0356 WUh r, ,ymerS derivcd from the'polymerization of P on1 cr more 
acrylate monomers, e g., ethylacrylate and methylmethacrylate. Such polymeric ™b- 

t^^X^JT^ iR kteX form ^ thC ^ C ° f ^leSfyli 

abovJfonS !^ riS - ng rCSUks P™ vided fa y *e compounds encompassed by the 
above formula when incorporated into water-permeable colloid-containing coatine 
n3£ r h"? m e enerai and *?se comprising gelatin in particular, are made rSf 
f T? t0 the , fact that such compounds permit the effective use of 
coating speeds which are at least double those necessarily employed heretofore with 
the virtual absence of the deleterious effects previously encountered, Tg sWnoTn? 
The coating of chilled photographic emulsions with surface gelatin fayej VSfK 
surfactant materials currently provided for such purposes is invariabfyltt^ded bv 
of h^l°^T "PP 11 * »«ch. problems becoming more pronounced wtothe use 
™^*23 P^t'thro^^ ^^^Z^k 

riv^L*?**"^ a l ds -° f th ^ presen l inventi °n can be effectively employed in rela- 
tively small concentrations, i.e., of the order of 0.01% and lower bv ^&^b a , e d 

WCIght 2* the ? adn S composition. It will be under«oodf o?co?£e that 
o fs^to 3 ^ empl r d toadva ^ sample, in amount «Sg up 

rL™CJ ? i M, P °, n mc total wel 2 ht of coating composition. The particular 

for ^c^ dCpend t0 * krg f CXtent upon ^ «Km«e use Opiated 

tfnn, . g com P osl , tlon .»? question. Accordingly, the aforementioned concentra- 

l™f^ not particularly critical serving only to define those proportions EThl 

fxamnt i yi S d ° P ? mUm KSa ^ - With specific reference » Photog^aphk uSfC 
2* m ^ ^stances wherein the gelatin is to be inco^oraSd direcX Sto I 

f5ftS^^^ nM ^ ^ ^ -centration P ranges WSffilJ 

ing So P dhS P ^ SSSSjttgg- 
sensitive material a silver salt such as silver bromide, silver cwSe, Slv« iodide as" 
SLS m,Xt ^ ? erCOf - Such emulsi °™ may be of the non-optirallv stnsSed or 
^oSL Se SH ,t,Zed ^ W £ n P fe P arin S *e photographic eSKT, m? Sdol 
polyether adduct may be added either before or after die addition of anv of the 
^mSF^T* custom . a ri 1 y employed in the manufacture of pSLth silver haUde 
emulsions such as sensnuzing dyes and hardeners. The particula? coatin? procedure 
employed may comprise any of the standard methods promulgated taAe indS for 

£^U P n pOS £ F ° r CXamp,e ' ^ substrate t0 be «»*ed m ^ be passed xhroujh a 
reservoir containing the coating composition. The coatin- maf be 
?o PP ,L J? 3 Sickness than that desired ultimately and merea&subfected 

Su?« SKJ* nf' table leVe " ing ^ 5X1011 35 3 d <>«°r-blade or arf Sr-bru^ThS 
causes run-back of the coa'ing composition thereby resulting in the obtenston of an 

T^uT' £ , S ° me Jn r stances > rh « coating method may involve a hopped t^chnioue 

oosMon f, H. thl< ^, eSS ° f ^ ,ayer b reguJated by at which toting com! 

portion is deposited upon the base, the latter being transported in a direction adjacent 

r„ Jt a t dki ° R ' lhC f!y cido1 Polyether coating aids described herein may be emoloved 
^nW^ - gC L n comblnatio11 with one or more of the usual siirface^aaive materials 
£3Sf. f." coaUn S u of gelatin compositions. Such additional surfaSnt ma er a s 
A , F m T nple '- the "IGEPONS" available commercially ^om me General 
Amhne Film Corporation with typical representatives including sodium .K ™S 
N-oleoyIta U rate; sodium, N-methyl-N-caprylyltaurate and sodiunT-SetKi^ cl " 
mitoyltaurate, Lhe im.dazolinium class of surfactants such as anyof ^th^se dl^Fh^ 
in U.S. patent Specification 2,982,651 and the betaines, e.g., cet?l betaSe Th^fS- = 
described mixtures of surfactants are found to be particularly efficaK tk InnSfn" 
with coating methods involving "wet-on-wet" applications emcaclous in connecuon 
The glycdol polyether non-ionic surfactants contemplated for use in accordance 
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with the present invention may be readily and conveniently prepared by heating 
glycidot which has the following structural formula : 



O 

CH 2 — CH— CH 2 OH 



with an alkyl phenol of the following general formula: 



wherein R and R t have the aforedescribed significance. Suitable alkyl phenols include 
the following representatives: 
p-zVononylphenol 

p-zsododecylphenol 10 
1Q Q -, />-di-z5<?nonylphenol 

a-, p-di-rVadodecylphenol 

p-ter£-octylphenol 

o-p-^£-tert-ocrylphencl 

p-^-r-octyl-<7-rVononylphenol j5 
15 />-/ CT ^-octyI-cr-/5adodecylphenol 
p-sec-octylphenol 
p-5^c-dodecylphenol 
p-5^c-hexadecylphenol 

p-sec-octadecylphenol 20 
2Q o-p-di-dodecylphenol 
p-cetylphenol 
p-octadecyl-a-cresol 
p-ter^ctyl-a-fer*-butylphenol 

p-f5-a-nonyl-^7-^-butylphenol 3 25 

nresence of a^aU.al ne-reaS catalyst. Suitable catalysts for such purposes include 

Xu : nSaSrS oxides* hydroxides, alcoholates, phenates and 
well m mixtures comprising two or more of such materials. Typical examples of the 
SforedtsSF materials indude sodium, lithium, potassium, sodium hydrade, 
Dotasshtm hydroxide, sodium methanolate, liihium methanolate, sodium r^propylate, 
LS ^Sate/ sodium phenate, potassium phenate and sodium The 

fomlSHy Scdoa rate dusted as welt as the properties and relauve propor- 
d °™lfnc="Suends to react with itself and especially under .the conditions recorn- 

^e^ 

matelv 2% by weight based upon the total weight of the reaction medium Pamcu- 
45 S benScfal Sts are obtained when the glycidol concentration is maintained at 

a value aDoroximanng 0.5% by weight of the reaction medium. . 

The P ?eSe mvolved in the preparation of particular glycidol polyether de- 
rivatives fSw be suitable for use in accordance with the present invention is des- 
cribed m Si in Belgian patent Specification 652,862. The following procedures are 
50 typical of the methods described therein. 

A ' tt&iSggSS^ZSZ-* and of* c»de„er 



35 



40 



45 



50 



1,198,450 



under a mtxogen atmosphere at a temperature of about 150°C. Approximately 432 
gms (6 moles) of g ycidol are introduced into the alkyl phenol reaction Sure over 
,S d of f ap P rox.mately 4-1/2 hours maintaining constant agitation Tegmental 
addmons of potassium hydroxide are made at intervals throughout tife'cou^ of £ 
t£n ° rdef t0 ma,ntain . a tota l Potassium hydroxide cofcenmdonT^e reS 

iJ£L^3 k a PP foximatln e xts initial value. The terminal point in the reactiof k 
? by 2 negaUVC tCSt - f0r P henoL U P° n completion of the reaction S s 
emnlleH » «^ W^ting to the total weight of the potassSm hXxide 
employed. The pH of the reaction media is brought to below 9 bv A^n^T ~- 
of carbon droxide and is thereafter aliowed to cooY to room temple wteSn 
^alVrnSiaf * ™™ l «> l <> viscous syrup which KetB™ 



L oh 



of phenol withtripropylene in the presence of ar IztidSjy* 7 ' COndensauon 

B. Preparation of Glycidol/p-wdodecylphenol Adduct 

reacta^: P ^ ***** ™ A b r£peated utUizin S *e following proportions of 
glycidol 173 gms. 

p-wffdodecylphenol 88.5 gms. 

potassium metal catalyst 0.24 gm. 

1 °" L 



wherein x has an average value of 6. 

C. Preparation of Glycidol/o-p-di-wononylphenol Adduct 

reactSs":^^ " A is repeated uti,izin S * e f °llo^ng proportion of 

glycidol 18.4 moles 

o, p-di-wononylphenol 1 mole 
potassium metal l gm. 

apprSafeT?lT\?7H d n ded l ° P he ™l-<*talvst mixture over a period of 

wherein x has an average value of 17.4. 

D. Preparation of Glycidol/p.f e rr-octylphenol Adduct 
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The procedure described above is repeated utilizing the following proportions 
of reactants : 

glycidol 5.5 moles 

/r-ter£-octylphenol 1 mole 
sodium metal catalyst 0.8 gm. 

The glycidol is added to the alkyl phenol-catalyst mixture over a period of 
approximately 4 hours maintaining constant agitation throughout the addition. Up°£ 
completion of the reaction there is obtained a waterrsoluble, viscous syrup which 
analysis establishes to have the following structural formula : 



10 I 1^=^ 



- c// z -o - — c://- c// z &// io 

J ^ &// 



wherein x has an average value of 4.5. 

Products of the aforedescribed type are readily available commercially and in 
this connection mention may be made of the surfactant materials bearing the trade 
name designations Non-Ionic Surfactant 3 .5G, 6G and 10G available from the Olm 
15 Mathieson Chemical Corporation. , . . 15 

The uniquely beneficial and atypical properties imparted to gelatin coating com- 
positions by the glycidol polyethers described herein will be made manifestly clear 
by the following examples. 

Example I 

20 A coating composition is prepared comprising a gelatin silver halide photo- 20 

graphic emulsion having a silver concentration of approximately 35 gms. per kg. of 
emulsion and a gelatin concentration of approximately 70 gms. per kg. of emulsion. 
Approximately 0.1% by weight of the total emulsion of the glycidol polyether des- 
cribed in A above is added. The emulsion is then coated onto a cellulose acetate film 

25 base via the air doctor blade technique at a web speed of approximately 112 ft. per 25 

minute. The coated sample is found to be totally free of defects such as typified by 
air bells. Moreover, the coated emulsion layer exhibiting excellent adhesion to the film 
base. 

Example II 

30 Example I is repeated except that the silver halide emulsion layer is additionally , 30 

provided with an overcoating layer comprising a 4% aqueous gelatin composition 
containing 0A% by weight of sodium-N-decanoyl-N-methyltaurate, the latter com- 
position being applied directly to the wet-chilled emulsion layer in the same coating 
pass and utilizing the same coating speed of 112 ft. per minute. The surface gelatin 
layer exhibited excellent adhesion to the subjacent silver halide emulsion layer and 35 
was found to be virtually devoid of coating defects. Moreover, despite the use of 
exceptional high coating speeds, no skipping tendency could be detected. In contra- 
distinction, when the above procedure is repeated but utilizing a silver halide emul- 
sion containing saponin in lieu of the glycidol polyether surface active agent, the 
skipping problem became intolerable at coating speeds in the neighbourhood of 40 — 40 
45 ft. per minute. 

Example III 

Example II is repeated except that the glycidol polyether adduct described in A 
is replaced by the same amount of that described in B. Similar results are obtained 
45 as regards the efficacy of coating speeds on the order of 110 — 115 ft. per minute. 45 

Example IV 

Example II is repeated except that the glycidol polyether derivative employed 
is that described in C. Results similar to those described in the foregoing Examples 
are obtained. 
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„ - rT . Example V 

Aaafn X ^ ■ 1S employing the glycidol polyether adduct described in D 

Again, similar improvement was noted CiU7Dea 111 JJ * 

^"h^roTdc 5311 ° f ""P^"""*^^ 

DiS °JyZxiS t ° f ^P^^^^^-^^^^yl-l-^roxyethyl-imidazolinium 
^"hy^oxTde 5311 ° f ^^"^^^^^"M-l-hydroxyethylH-midazalimum 

Dis 1s Z oS u ^Uo;S ecyI - 1 -^ 

i W - iU fUrthCr be - u t nd f rsto °d the nature of the additional surface active 

rf„„f fS"" 10 " 1 '- *' ab °y e . < fesc 'il"d improvements are obtained whether the .drtl 
SS, ^ m "' !t " 1 ** ° f ■" >0 - i """ c - "»*»*= amphotr," aS/or «5cSc 

c.-i T ? e i-S° l0llr ?°. u P ler ma y be of the non-diffusing type which when added to tfe. 

MrS of^l-'^SS^er? S^^fii 
» X o7e2S F™"" 1 fr r * »™P°™»o costing esSdaUy o "n SeoS 

prepSStL 3 „? &38££&£, STSfc ?S ^^S^ 

in general, larger concentrations « K t.^^tte^^S"^ 
coat.ng speeds. In general, increased proportions of ^dr^dllT^T/^rSSS 
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where the gelatin is emp.oyed.in "^yiTiTE 
film element, an acid pH range is usually preferred. 

Y^l^^on'o^u, a water-permeable colloid and « least one 
compound of the following general formula: 



10 £S? r 3= ?e??^^^"^3« ,,i 

"^ySftSS^^taia the compound h» fouow- 

ing general formula : 

15 whereinjK ta« 5 „ ^ ^ the compound 1m the following 

general formula : 



0/f 



10 



15 



20 



25 



wherein x ^£^^5^ * claim x, where in the compound has the following 
general formula : 

w L J*> > ^ 

Wher ?I Sdaim 1, wherein the compound has the following 

25 general formula : 

CPs 9 _ r " n 

WhC TZ h cow^T^l£ S 4 t any preceding claim, wherein the compound is 
6. A composition accomm^ l j ^ *» , weieht of the composition. 

30 T ?T^^S3iS^i. 4^«Vd- g Preceding i when- .30 
comprises the composition claimed in any one of claims 1 to 7. 



and c^Zm!t t0 ^ PhlC daimed in daim 8 substa ntially as herein described 



MEWBURN ELLIS & CO., 
Chartered Patent Agents, 
70 — 72 Chancery Lane, 
London, W.C.2., 
Agents for the Applicants. 



which copies may be obtained 1Ar * tr ° m 
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